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Lo all whom it LT CONCETIL:

Be it known that I, Lewis B. D(m AN, of
Elbridge, in the (*ount,\ of Onondaga, in the
State ef New York, have invented new and
useful Imprevements in Playing Apparatus
for Musical Instruments, of which the follow-

- ing, taken in connection with the accompany-

10

5

ing o drawi Ings, 1s & full clear, end exact descrip-

tion. - -
My invention relates to improvements in

pneumatic playing epparatus or musmel In-
struments. |

This invention 111volves Various ob ects——
viz., first, to simplify the general etructure

and to therebv reduce the cost of manufac- |

ture of this class of apparatus;second, to ren-
der: the action of the key—operatmg pheu-
matics more responsive and instantaneous

“with less mechanismm than has heretofore

20
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. gtruction.

been employed; third, to provide a plurality

of separate valve-shelves each inclosing &

group of valves and an exhaust-chamber
common to the valves which 1t incloses;
fourth, to establish direct communication be—
tween the exhaust-chambers through regis-
tering wind-ports, and, fifth, to clamp the
shelves tegetFer by bolts passmg through the
re istering wind-ports.

urther objects of my nvention will ap-
ear 1n the description. -
To this end the invention consists in the
combination, construction, and arrangement
of the parts of a pneumetlc playing appara-
tus a,s:herelnafterfullvdescrlbed end pemted
out in the claims. -

Referring to the drawings, Figure 1is a per-
spective view of my complete apparatus
forming the subj ect-matter of this invention,

_ E\ortwne of the standards being broken away.
igs. 2 and 3 are reepeetwely rear elevation

and top plan of the device seen in Fig. 1, por-
tions of the case being broken away in F 1g. 2
and the top wall being removed in Fig. 3 for
the purpose of disclosing the interior con-
Figs. 4 and 5 are sectional views
taken respectively, on line 4 4, Fig.3,and 5 5,
ig. 6 1s a top plan view of the de-

ing-rollers of the music-sheet.exclusive of the
mechanism for reversing the rotation of the

rollers. Fig. 7 is a top plan of the wmdm§

and rewmdmg rollers and the reversewfee

trolling 111echamemb

- extendin
mechamsm for: the support- |

mechemsm therefor I* 12 8 1S an end eleva-

tion of the reverse-feed mechanism detached -

from the cut-out and driving’ mechanismn.

Fig. 9 is an elevation, partly broken away, of
one of the suppor tmg—rollers for the music-
sheet and 1ts bearings. Ifig. 10 is a perspec-
tive view of one of the detached pedal-con-
Jig. 11 1s a vertical
sectional view throu oh the lower end of one

of the standards and the adjacent portions of

the base, showing the means for adjusting

“the case vermcelly Fig. 12 shows the metal

valve-stem, adjustable va,lve-seat and guide

for the stem. | -
Similar reference chereeters :Lndlea,te CcoT-

responding parts in all the views. | -

55

6o

n earrymo' out the various eb]ects of m‘y :

mventmn I employ a supporting -frame or
cabinet 1, upon which 1s mounted a moving

A

music-sheét 2; driving mechanisms for the -

music-sheet ; means for reversing the direc-

tion of feed of the music- -sheet; air-pumps 3

and 4; an equalizing-bellows 5; a series of sep-
areble valve-shelves or elr—chests 6,7, and 8;

a plurality of air-ducts 9 and a correepondmcr .

75

number of secondary key operating orstriking - .

pneumatics 10 for each air-chest; key-operat-
g fingers or hammers 11 and 12, actuated by
their. respective pneumatics 10 menually

controlled pedal-operating devmes 13 and 14

for controlling the expression of the instru-
ment; means for facilitating the adjustment
of the case relative to the instrument for the
purpose of alining the fingers or hammers 11

and 12 with the corresponding keys of the

musical Instrument, and additional means

for adjusting the case or cabinet vertically to

conform to the various heights of keyboards
of different instruments.

The cabinet 1 preferably eemprlses an in-

closing case 15, having upright standards 16

and a euppertmg—base 17, the case 15 being

provided with a superlmpesed music-box 18
for rece1ving the music-sheet and its support-
-rollers, ieremefter described.
he case 15 1s formed with a cut—-eut 20,

ceiving the keyboard of the musical instru-
ment and permitting the cabinet to be moved

8o

9c

95

inwardly from its rear face for re-
IOO

as closely as possible to eeld keyboard 1n or-
der that it may occupy a. minimum space

) when ip use, the front Wall of said case bemg



|

10

2,

provided with a panel 21, which may be
readily removed when desired to gain access
to the interior mechanism. This caseis pref-
erably rectangular in general plan, 1s formed
with corner-posts 24, the bases of which are
formed with sockets 25, extending upwardly
from their lower end faces for a purpose here-
inafter mentioned. The rear posts or corner-
picces beneath the cut-out 20 are provided
with adjustable stop-shoulders 26, consisting
of . brackets having upwardly-projecting
studs at their upper ends, while their lower
ends are formed with slots 27, elongated ver-

tically for receiving clamping - secrews 28,

20

These stops 26 cosperate with suitable blocks
or stops 29, provided on the case of the mu-
sical instrument beneath the keyboard and
formed with V-shaped cut-outs 30, which re-
ceive the upwardly-projecting ends of the
brackets 26 and limit the inward movement
of the cabinet when being placed in operative
position relative to the keyboard of the in-
strument. 'These stops 26 and V-shaped

cut-outs 30 not only serve to limit the 1n-

ward movenient of the cabinet, but also ahine
the fingers 11 and 12 with their respective
kevs and prevent lengthwise or lateral dis-
placement of the cabinet. ' |

The standards 16 are provided at their up-
per ends.with dowels 30’, fitting within the

- sockets 25, and their lower ends are provided

L
L

40

45

50
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with sockets 31 of substantially the same size
as the sockets 25 for receiving studs 32, pro-

‘vided upon the base 17, these studs 32 being.

substantially the same size as the dowels 30’.
Although these dowels and studs fit closely
within their respective sockets, they are
readily detachable or removable therefrom
for the purpose of producing a knocked-
down cabinet, it being understood that when

1t 1s desired to transport the cabinet from one

place to another the base 17 1s removed from
the standard 16, and the standards are like-
wise removed from the upper portion of the
cabinet, whereupon the base 17 is moved up-
wardly, and its studs 32 are inserted in the
corresponding sockets 25 of the case 15, and
the standards are then placed lengthwise of

the cabinet adjacent to the base and fastened

I position.in any desired manner for trans-
portation. - | |

When the apparatus has reached its desti-
nation, 1f it 1s desired to set the same up it is
stmply necessary to place the parts in the po-
sition seen in Hig, 1.

ete extending upwardly from their lower
faces for receiving the threaded stems 35 of
casters 36,said threaded stemsbeing movable
independently of the caster for adjusting the
cabmet vertically and is provided with a suit-
able handpiece 38 for the purpose of facilitat-
ing this adjustment. '

- The music-sheet 2 1s mounted upon a roller

The dowels or studs 32
arc preferably provided with threaded sock-

r

814,676

the music-sheet being detachably connected

to a second roller 41 at the opposite side of

the tracker, the upper surface of the tracker
forming a bearing for the music-sheet and
also serving to tension the same during its
feed from one roller to the other. These roll-
ers 39 and 41 are mounted in the musie-box
18, the roller 39 being regarded as the re-
winding-roller and the roller 41 as the wind-
ing-roller, the roller 39 being removably sup-
ported upon bearings or studs 42 and 43, one
of which, 42, 1s journaled 1n a bracket 44, and
the other is journaled in a bracket 45 and is
movable lengthwise against the action of the
spring 46, the opposite ends of the roller be-
ing provided with sockets for recetving the
adjacent ends of the spindles 42 and 43.

] O

78

30

It 1s apparent from the foregoing descrip-
tion that when it 1s desired to 1nsert the mu-

sic-roll 39 in position one end is engaged with
the spindle 43 and moved lengthwise against
the action of the spring 46, and the other end
1s then alined with and engaged with the

spindle 42, whereupon the spring 46 automat- .

1cally clamps the roller in position and at the
same time permits its free revoluble move-
ment. The spindle 42 i1s provided with a

GO

pinion‘47, and the other roller 41 1s mounted

upon a spindle 48, to which 1s secured a gear
49, of greater diameter than the pinion 47.
Mounted in the base of the music-box 18 1s
a shding frame 50, upon which 1s mounted a
revoluble shaft 51, carrying 4 gear 52 and a
pinion 53, the gear 52 being adapted to mesh

with the pinion 47 when the shiding frame is

moved in one direction, and the pinion 53 is
arranged to mesh with the gear 49 when the
frame 1s moved. to its other position.. The

95

100

pinion 53 1s bf less diameter than the gear 49.

for the purpose of imparting a slow move-
ment to the winding-roller 41, and the gear
52 1s of greater diameter than the pinion 47

Jor the purpose of imparting a more rapid .
| fnovement to the roller 39 during the opera- =~

tion of rewinding the mechanism. This slid-
ing frame 50 and the gears mounted thereon
constitute the reverse-feed mechanism, said
shding movement being effected by a hand-
piece 55, connected to the frame and extend-
ing through the front wall of the music-box,

so that said frame may be moved without

{ opening the musi¢-box.

The driving mechanism previously men-
tioned is preferably connected directly to the
shaft 51 for transmitting revoluble motion
thereto, and consists of a motor 56 and a
train of gearing 57, the last gear of the train

‘being connected to a sprocket-wheel 58, pro-

vided upon the shaft 51,by power-transmit-
ting mechanism, as chains 59 and 60. The
motorand theseveral gears of the train of the
driving mechanism are mounted upon spin-
dles 61, 62, 63, and 64, which are disposed in
substantially the same horizontal plane, one

65 39 at one side of a tracker 40, the free end of | in advance of the other, upon a supporting-

tos

110

115
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125

130
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frdme 65, the ,spindlelﬁﬁii)eing provided with ! structed in the f.o:t‘m of a bellowé of less vol-

a governor 66 for controlling the speed of

- movement of the driving mechanism.

¢

1C

The motor 56 consists of a -spring which 18
pring 11 18

rewound when desired by a crank or equiva-

lent device 68, said - crank being screw-
threaded upon the spindle of the motor and
may be removed by unscrewlng the same

“when desired to remove the panel 21, a pawl

or ratchet 69 being provided to ofiset the ten-
sion of the spring of the motor. In order

. that the operator may be able to control the

15

20

movement of the driving mechanism, 1 pro-
vide a brake-shoe 70, which is connected to a
manually-operated lever 71’ and is adapted
to engage #friction-disk 70’, provided upon
the governor-spindle, the upper end of the le-
ver 71 being provided with a handpiece 72,

projecting through a slot in the front wall of

the music-box 18. o _
The tracker 40 is provided with a series of

operating-vents 75, which communicate with |

“and are parts.of the ducts 9 and codperate

with the perforations in the music-sheet to

effect the operation of the key-operating

pneumatics 10 in a manner hereinafter de-
scribed. “In order that the operating-vents
may be properly registered with the aper-

~ tures of the moving musie-sheet, I preferably

35

40

45

50

55

support the tracker in such manner as to be
adjusted longitudinally. Any means may
be employed for effecting this adjustment;
but I preferably use a screw 76, movable 1n a
threaded aperture in the bracket 45 and hav-
ing its inner end engaged with the adjacent
end face of the bridge, the outer end of said
screw being provided with a handpiece for

rotating the same and adjusting the tracker

in one direction against the action of the
spring 77, said spring having one end con-

‘nected to the tracker and its other end con-
nected to a fixed shoulder 78, whereby the

tracker is held in engagement with the end

face of the adjusting-screw 76. .This adjust-
ment of the tracker also serves as a means to-

transpose the key of the selection being played

by shifting the position of the ventsso asto

aline with differerit rows of apertures 1n the
music-sheet. * .

In order to economize in the space and to
balance the case as much as possible, I pref-
erably arrange the driving mechanism, m-

cluding the motor, the train of gearing con-
nected thereto, and the governor, between
the air-pumps and the air-chests at the rear

. of the cut-out 20. - _

60

b5

~ The air-pumps 3 and 4 may be of any de-
sired construction for partially exhaustin

the air from the equalizing-chamber 5 and
air-chests 6, 7, and- 8, as well as the-ducts 9.
I preferably construct these air-pumps 3 and.
4, -however, in the formn of bellows arranged

horizontally end to end and mounted upon a

cross-bar 79 beneath the driving mechanism,

and the equalizing-chamber 5 is also con-

i

ume than either of the bellows 3 or 4, said

equalizing-chamber being connected to the

bellows 3 through the medium of an air pas-

sace or chamber 80 and branch passages 81
and 82. The movable wall of the said bel-
lows 3 is provided with apertures 83 and a
valve 84 upon its outer face for the purpose
of closing the passages 83 upon each outward

stroke of the movable wall of said bellows, the-
object of this bellows being to exhaust the
air from the equalizing-chamber 5 and also

from the air-chests 6, 7, and 8 and duects 9.

The bellows 4 1s stinilar in construction to

the bellows 3 and is operated for the same
purpose, both of these bellows bemng con-
nected to pedals 88 by straps 89, said pedals
being mounted upon the base 17.- The equal-
izing-chamber 5 is provided with apertures

90 and a valve 91, arranged and connected

70

75

80

8y

to permit the exhaustion of air therelrom by

the bellows 4, as the same is operated by the

pedal 88 connected thereto, the movable

wall of the ecualizing-chamber forming one

of the walls of the bellows 4. The object. of
this equalizijng-chamber 1s to create a uni-
form suction in the air-chests 6, 7, and 8 and

conduits 9, so that the stroke of the key-op-

“erating pneuinatics is always substantially
uniform even though the operation of the
pedals may temporarily cease. The conduit
S0 forms a common channel for the circula~
tion of air through the medium of the bel-

lows 3 and 4 and equalizing-chamber 5 and
is connected by an upright condult or pas-

sage 92 to corresponding ends of the air-

\ . R _ T T
chambers 6, 7, and 8,said air-chests being ar-

ranged one above the other and above the

conduit 80 and bellows 3 and 4 and equaliz-

ing-chamber 5 and are also disposed 1n &
‘plane above the driving mechanism and are-
provided with registering wind-ports for di-

rect communication between their exhaust-
chambers, presently deseribed. -

" The 'several air-chests 6, 7, and 8 are sub-
stantially identical in construction, and 1t
will therefore be necessary to describe only
one. As seen in the drawings, particularly

Fie. 5, each of these alr-chests 1s composed

of lower, upper, and side walls 93, 94, 95, and

06, arranged In separated relation to each

other for forming an interior exhaust-cham-

ber or main passage 97, which are in direct
communication at one end with each other

with the upright conduit 92 through the reg-

| istering wind-ports, and are common to the

115

sle

95

100

105

110

120

valves which they inclose. The lower wall -

03 is provided with a series of pockets 99,
above each of which and between the adja-
cent faces of the bottom wall 93 and side walls

95 and 96 are secured primary pneumatics,

125

as diaphragms 100, adapted to be operated

independently of each other, the pockets in
the bottom wall merely serving to permmt the
free movement of the diaphragms.

13¢
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‘with their res

4.

The upper wall 94 is the valve-board, pro-
vided with a series of apertures 101, alined

with the diaphragms 100, said upper wall be-

ing also provided with a. series of channels
102, having one end communicating with the
aperture 101, and its other end communicat-
ing with an aperture 103 in the lower wall of
the pneumatic 10, thereby connecting the in-
terior of the pneumatic 10 with the main pas-
sage 97. I usually provide one of these chan-
nels 102 and a corresponding pneumatic 10

for each diaphragm, the connection between

the pneumatics 10 and the chamber 97 be-
ing normally closed by metallic valves 104,
which are centrally balanced upon balancing-
pins 105, having their lower ends loosely
resting upon the upperface of the diaphragms
100 1n such manner that the valves are auto-
matically seated by their.own gravity. These
valves and their balancing-pins
pective diaphragms form an es-
sential feature of my invention, and I prefer-
ably connect the channels 102 with the at-
mosphere through apertures 105, formed in
the upper wall of the channel and adapted to

Teceive the upper ends of the valves 104, the:

~ central portions of each of said valves being

constructed in the form of an inverted cone,
and 1its base is usually substantially flat for

engaging the valve-seat at the upper end of
the passage 101 and also for engaging a simi-

- lar valve-seat upon the lower end of the pas-

35

40

sage 105, this latter passage 105’ normally

permitting the entrance of air into the pneu-
matics 10, there being one of these apertures
for each pneumatic, and during the registra-
tion of a perforation in the music-sheet with
one of the vents 75 this valve is operated to
close the passage 105’ and to open the pas-

sage 101 for permitting the partial exhaus-

tion of the air from the corresponding pneu-

‘matic 10, and thereby causing the same to col-

lapse for the purpose of operating its finger
11 or 12 to-actuate the key of the instrument.
As previously stated, the several vents 75

of the tracker 40 constitute the open ends of

- the ducts 9, the opposite ends o sald ducts

50

55

6o’

65 sheet is registered with said vent. Each of |

terminating in branches 106 and 107, lead-
ing, respectively, to the interior of the air-
chests at opposite sides of their respective

diaphragms 100 for the purpose of equalizing

the air-pressure at.both sides of the dia.
phragm, except when one of the perforations
of the music-sheet is registered with one of
the vents. -

- The branch duct 106 ‘ﬁnéfembly communi-

cates with .the interior of the chest beneath |

1ts diaphragm and is usually of greater cross-

sectional area than the branch duct 107, the
object of this inequality mi the cross-sectional.
~area of the branc

ducts beinito-permit the
free mflow of the air through the vent and its

corresponding duct 9 beneath its
when one of the perforaticns of the music-

cooperating

metal bushing

closed when the valve is

greater length than the fingers of

- beneath the lower series of

diaphragm -

814,678

these diéphragﬁis is provided with a central

bearing 108, of fiber or equivalent material,

and adapted to receive and support the bal-
ancing-pins 105 to prevent injury to the dia-
phragm. KEach of these valves 104 is pro-
vided with a tapering socket to receive the
upper end of its balancing-pin 105, which is
of less diameter than the socket and permits
a free universal rocking movement of the
valve in order that the same may readily
seat itself, either upon the lower ‘or upper
seat, previously referred to, the balancing-
pins 105 being guided in suitable metal bush-
ings 100" in bars 100”.

In this class of instruments it is Necessary
for the valve 104 to positively close the pas-
sages 101 and 105" in order that the action
of the key-operating pneumatic controlled
thereby may be positive and effective, and I

‘therefore provide one of the passages, as the

upper passage 105’, with an adjustable seat,
consisting of the lower end of a threaded
104, movable in an upper
plate 109 of each <air-chest. When this
metal bushing or seat is used, I provide the
upper face of the base of the valve 104 with a
suitable facing of leather or similar material,
so that the passage 105

seated against the
The channels 102

the upper face of the plates 94,

lower end of the bushing.
are formed
being enla;lg:d at their inner ends for permit-

‘ting the free operation of the valves 104, and
each 1s separate from the other and connects

the interior of its respective key-operating
pneumatics with the correspondin
101 and 105’ when the correspon
104 1s actuated to permit such
It will be noted that the packing or seat at
the upper end of the passage 101 is secured
to the ‘plate 94 and not to the valve, and
therefore it is not easily displaced, while the
packing on the upper face of the valve is held
In place by the central portion of the valve
extending therethrough. - -

Ing valve
connection.

Referring to the key-operating fingers, I -

employ two series, those of one being of

at the other
series, and the key-engaging faces of the fin-
gers of the longer series are wider than the

 corresponding faces of the fingers of the.

shorter ‘series, these fingers being arranged
side by side and are pivoted at their corre-
sponding ends to any suitable fixed support
secondary pneu-
matics 10and are held in their norma up po-
sitions by the springs 116’ |

- The tracker 40 being movable lengthwise is
connected to the air-chests 6, 7, and 8 by
flexible conduits 110, which form continua-

 tions of the ducts 9 and are connected to the

vents 75 by vertical apertures‘in the bridge,

‘also forming continuations of the vents, the

lower end. of the flexible conduits 10 being

connected to the branch ducts 106 and- 107.

_passages-
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relation to the music-sheet and still
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9.

In order to support the tracker in its proper'- | to either péﬂal of the instrument and the ob-

permit

_ its lengthwise movement, -I provide sad
- tracker with opposite lengthwise grooves111,

10

20

which receive suitable plates 112, secured to-

the bottom wall of the music-box, as seen in

Fl%: 5_ ‘ - - |
he several air-chests are clamped to each
other at one end by a clamping-bolt 113, the
opposite ends being similla,rly clamped to
each other and to theé support f%‘) and equal-
izing-chamber 5 by clamping-bolt 114, passed
upwardly through the conduit 92, which 1s
formed 1n a post, or supporting-piece 115 for

holding the series of air-chests in separated

relation to the lower wall 79.

The ﬁngers 11 and 12 are connec-ted at oﬁe

 end by suitable hinges 116 to the upper wall

of the lower air-chest 8 and are held in their
normal up position by springs 116’, their free

~ ends being provided with pads 117, &da];l)te(l
~ to engage the keys, as 118, of the musical in-

strument.
and' 12 are connected to their respective key-
operating. pneumatics 10 by rods 118’ said
neumatics being preferably in the form of a
ellows, having their upper walls movable

~and connected to their respective rods 118
© by adjustable shouiders 119 in such position

30
53
.
45
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~ held in position by a set-screw .126 and pro-

55

~ence to the description and drawings the

.60

65 being to permit the shift of the member 122

‘the case 15 and provi

that as the movable wall of the pneumatic .
10 is operated the. corresponding finger con-

nected thereto is also actuated to operate its
to'corresponding key, the springs 116’ serving
return the fingers .o their normal positions.
The means for controlling the expression
breferably consists of the devices 13, Figs. 1,
2 3, and '10, there being preferably two of
these devices-—one for the loud pedal and one
for the soft pedal. *‘Each of these devices
consists of a rock-shaft 120, an upright bar
121, a pedal-engaging member 122, and a
manually-operated lever 123,.the rock-shaft
120 being journaled ugon the lower side of
_ vided with an arm 124,
adjustably secured to the upright bar 121 in
such manper that as the shaft 120 is rocked
by means of the lever 123, which 1s also se-

cured to the rock-shaft, the bar 121 is recip- |,
rocated vertically.

. Adjust’ )]y secured to
the lower end of this bar 121 is a bracket 125,

jecting laterally from said bar, the outer end

of the bracket being provided with a socket
in which is adjustably secured the pedal-en- |

gaging member 122, which is held in position
by a set-screw 126’. It is evident upon ref-

L1

pedal - engaging: member 122 is adjustable

~ vertically and horizontally and the rod 121

being mounted upon the free end of the arm

124 1n such manner as to rotate thereon the

member 122 is also free to swing horizontally

“aside from its vertical and horizontal adjust- |

ment, the object of this swinging movement

- In the operation of my improved p'_lgtyin

(Not shown.) These fingers 11

ject of the vertical and horizontal adjust-
ment being to adapt the device to pianos of

various makes.

The upper ends of the levers 123 are pro- 70

vided with handpieces 128, which project:

through slots in the panel 21 to the outside of
the case, by which the operator may readily
control the expression of the instrument dur-
ing the execution of any selection. 75

apparatus the spring-motor is first tensione
and then the handpiece 72 is rocked to the
left from the position scen in Fig.1 for the.

purpose of releasing the brake and permit- 8o

ting the operation of the driving mechanism
connected to the feed-rollers of the music~
sheet, the frame 50 being previously adjust-
ed to feed the music-sheet from the roller 39
to the roller 41. “During this movement of 85

the music-sheet the pedals 88 are actuated

by the operator to exhaust the air from the
equalizing-chamber 5, air-chests 6, 7, and 8,

| and duets 9, it being apparent that by with-

drawing the air from the chambers 97 it 1s 9o
similarly withdrawn from the ducts 9 and

the branch ducts 106 and 107 at opposite

sides of the diaphragm. - As soon as a perfo-

ration of the music-sheet is registered with

one of the vents of one of the ducts the airim- g3

- mediately passes down through that particu-

lar duct and throughthe branch duct 106 of
greater cross-sectional area beneath the cor-
responding diaphragm 100, whereupon the
partial vacuum in the chamber 97 causes the 100
diaphragm to instantly elevate, carrying the =
balancing-pin 105 and elevating the valve
104 to open the passage 101 and close the
passage 105, thereby causing a partial vacu-
um’ in the" corresponding pneumatic 10 105

through the channel 102 and passage 103,

this vacuum in the pneumatic 10 causing it

‘to immediately collapse and to operate a fin-

ger connected thereto for actuating a corre-

'slf{onding key of the musical instrument. In 110 '
i |

e manner all of the pneumatics may be op-

erated as the several perforations of the mu-

sic-sheet are presented to the vents 75, corre-
sponding with the particular pneumatic'to be
operated. -~ .- o

The operation of my invention will now be
readily understood upon reference to the fore-.
going description and the accompanying
drawings, and it will be noted that some -
change may be made in the detail construc- 120
tion and arrangement without departing
from the spirit thereof and that I am enti-
tled to all substantial equivalents of any ele-
ment of my structure. o o
.. Having thus described my invention, what 125
I claim, and desire to secure by Letters Pat- -

II:ES.

‘eﬂt,' 18— | o

1. In a pneumatic -self—playiﬁg musical in-

 strument the, combination of a plurality of _
separable - valve - shelves having exhaust- 130
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S

chambers and registering ,Wind;-port,s for di-

rect. communication between said exhaust-
chambers and a means passed through said
registering ports for clamping the valve-
shelves together. ' 0

2. In.a pneumatic self-playing musical in-
strument the combination of a plurality of
separable valve-shelves dispgsed one above
the other and provided with registering wind-

orts in contiguous sides, said valve-shelves
1aving exhaust - chambers communicating

- with each other through said registering wind-

15

20

ports and a clamping-bolt passed through the
registering wind -ports for clamping the
shelves together. '
3. In a pneumatic self-playing musical in-
strument & plurality ofp '
shelves each inclosing a group of valves and
an exhaust-chamber which is common to the
valves which it incloses, said shelves having

registering wind-ports for direct communica;

~tion between the exhaust-chambers.
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4. In a pneumatic self-playing musical in-
strument a plurality ofp separable valve-
shelves each inclosing. a group of valves and
an exhaust-chamber which is common to the
valves which it incloses, said shelves having
registering wind-ports for direct communica-
tion between the exhaust-chambers, and
means passed through said registering ports
for clamping the shelves toget%er.

5. In a pneumatic self-playing musical in-
strument a plurality ofp separable valve-
shelves each having an exhaust-chamber in-
closing a definite group of valves, said shelves
being provided with registering wind-ports
1 contiguous sides near one end for direct
communication between the exhaust-cham-
berf,l and means for clamping said shelves to-
oether. | |
6. In an instrument of the class described,

a plurality of separable valve-shelves spaced

apart oune above the other and having con-
nected registering wink_d—ports In contiguous

sides for direct communication between the
interiors of said shelves, each shelf inclosing

& definite group of valves, and an exhaust-

5o

55

chamber common to the valves which it in-
closes and including a valve-board coexten-
sive with its exhaust-chamber, said ‘valve-
board having a seriés of channels one for each
valve, in combination with a series of striker-
pneumatics each in communication with.one
of said channels. _ |

7. In an instrument of the class described,

~a plurality of separable valve-shelves each

containing a definite group of valves and an

exhaust - chamber common to-the valves
which it incloses, said valve-shelves having |

separable valve--

814,876

registering wind-ports for direct communica-
tion between sald exhaust-chambers, each
valve-shelf including a valve-board having a
top plate provided with a series of ports open-
g to atmosphere and a series of tubular
valve-seats each adjustably mounted in one
of said ports. | '

8. In an instrument of the class described,
& plurality of valve-shelves spaced apart one

above the other, each containing a definite
group of valves and an exhaust - chamber

common to the valves which it, incloses, said

valve-shelves having connected registering
wind - ports for- direct communieation be-
tween the exhaust-chambers, a group of pri-

mary pneumatics one for each valve, a series-

of tubes permanently secured in each valve-

6o

70

75

shelf and each connected to one of the pri-

mary pneumatics, each of the upper shelves

having an opening therethrough in vertical
alilnement with the tubes of the next lower

shelf, in combination with a tracker and-

flexible conduits leading from the tracker
through the openings, in the upper shelves

and attached to the tubes of the lowershelves,

whereby the adjacent ends of the flexible con-
duits are held in fixed relation to the tubes to
which they are attached.

8o

35

9. In an instrument of the class described, -

a plurality of separable valve-shelves each
inclosing a definite group of valves and a cor-
responding number of primary pneumatics
and also having an e3
mon to the valves which it incloses, said
shelves having registering wind-ports for di-
rect communication between the exhaust-
chambers, and means to clamp thé shelves
together, 1n combination with a tracker hav-

ing 1its ducts connected to-their respective

90 -

aust-chamber com-

95

primary pneumatics, and a series of striker-

pneumatics each controlled by one of said
valves. . |

10.-In a piano-player, the ‘combination

with a series of finger-levers each operatively
connected with & motor and an imdividusl

valve mechanism for controlling the same; of

a plurality of separable valve-shelves, each

‘inclosing a definite number of said valves and

each comprising a vacuum-chamber common

to the valves which it incloses; and, registered
wind-ports in the respective valve-shelves,

for direct communication between said vacu-
um-chambers, substantially as set forth.

In witness whereof I have hereunto set miy

hand this 23d day of May, 1902,
S LEWIS B. DOMAN.

Witnesses: o
~ FrORENC i WETHERBY,
Marie Ruiviorr.
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